The AGS to RHIC transfer Line (ATR) transports a variety of beams from the Alternating Gradient Synchrotron (AGS) which gets its input from the Booster Synchrotron. In turn, the Booster receives input beams from either a Tandem Van de Graaff (heavy ions) or a Linac (protons). The AGS extracts beam bunches, up to a rate of 30 Hertz, to the ATR which feeds the Relativistic Heavy Ion Collider (RHIC) starting with the sextant test in January of 1997. The ATR is made up of the upgraded U line and the new W, X and Y lines. A test in 1995 transported beam to the end of the W line. During normal operation, a pulsed switching magnet at the end of the W line will bend the beam into the X line or the Y line so that the two storage rings in RHIC are filled with counter rotating beams. The ATR line is comprised of 80 power supplies (PS's), 17 of which are upgraded AGS PS's. The remaining 63 PS's were newly purchased. These PS's range from bipolar 600 watt linear type trim magnet PS's to 1 Megawatt, thyristor, dipole PS's. Results of the commissioning runs will be presented, as well as descriptions of regulation, filtering, and analog and digital controls. Figure 1 is a layout of the AGS, ATR Line and RHIC. The upgraded U-line starts out with 7 magnets in the AGS ring. These magnets consist of 3 quadrupoles, 2 trim dipoles, and 2 gradient type dipoles. The 2 gradient dipoles are connected in series and make up the 4.25" degree bend. The ATR line has a total of 5 big horizontal bends (4.25", 8", 20", 90", 90"). The remaining magnets in the upgraded U-line in the ATR tunnel are 10 quadrupoles, 7 trim dipoles, and 4 gradient type dipoles connected in series which make up the 8" bend. The Uline then leads into the W-line which is made up of 6 quadrupoles, 6 trim dipoles, 2 pitching dipoles, and 8 gradient type dipole magnets which make up the 20" bend. Table I categorizes the PS's into 3 major groups, New Purchases, Upgraded and Constructed In-House.
INTRODUCTION

PS DESCRIPTION
Upgraded PS's (14)
The following are modifications for the Quad and Dipole PS's (7). A dc current transformer (DCCT) replaced a shunt for improved regulation. The regulator card was modified to accept the DCCT input and new reference.
The PS controls were upgraded. The PS's were modified for OW/STANDBY/ON operation and they were interfaced to an ALLEN BRADLEY (AB) programmable logic controller (PLC) 5/12. This PLC contains a redundant main interlock string to protect the PS.
'The Trim Dipole PS's (7) had the same control modifications made as above, however, these did retain their shunt, and mechanical reversing switches were purchased and installed so they could be used as bipolar PS's for vertical or horizontal trim magnets.
Constructed In-House PS's (3)
For the SCR Dipole PS's (2), the old transformers (2400Vl300V) were replaced with new outdoor oil filled transformers (13.8kV/3OOV) which were purchased. Refurbished contactors (outdoor, 13.8kV) from the old AGS RF system are now the switches for the primary AC power. The SCR bridges were not altered since they were installed new in 1985. New ripple filters were designed, installed and tested. A more sensitive ground fault circuit was designed to protect the large string of 32 dipole 0-7803-4376-X/98 cF10.00 0 1998 IEEE magnets. In order to improve the regulation, a DCCT was installed and a feedback loop analysis was performed on these PS's. They were also interfaced to a PLC. Figure 3 is the result of the circuit simulation which shows a 3dB BW of 3.525Hz and a gain of -0.027dB.
All of the Constructed In-House PS's had new passive damped, filters designed and installed. The 350V/3200A PS's require a regulation of +0.01% of maximum. The ripple filters were designed for +0.002% maximum peakto-peak current ripple near the final operating point. At the operating current of 3200A the 360Hz voltage ripple was measured before the filter. This voltage ripple before the filter was 160V peak to peak and the 360Hz voltage ripple after the filter was 6V peak to peak. This is an attenuation of approximately -28.5dB at 360Hz and along with the time constant of the magnets this well exceeds the specification. 
PS COMMISSIONING RESULTS
During the ATR run in 1995 some problems were encountered. The PS for the 4.25" bend tripped off on a ground fault. After making an access into the AGS ring it was determined that a metallic water hose was touching the magnet core. The filter damping resistor in the new SCR quad PS's needed to be replaced because the power rating was too low. One of the AC breakers in the new SCR quad PS's overheated and was replaced because the AC connections were loose.
During the ATR run of January 1997 the switching magnet PS had a bad temperature sensor on the filter choke which was replaced. In one instance during a security system tripout, both of the large Dipole PS's tripped off and the substation breakers tripped off as well. The cause of this still needs to be determined. We suspect an AC line transient. Two of the Linear PS's had some of their MOSFETS short-out when all the PS's in the ATR line were sent to their maximum current due to a network problem that occurred. The MOSFETS were replaced after spare PS's were installed.
The performance of the ATR PS's has been excellent. Both stability and reproducibility readings with an accurate DVM have shown better than the required or anticipated results, for both the short and long term. 
CONCLUSION
The two commissioning runs of 1995 and 1997 have proven very successful. The beam has been transported down to the end of the of the W line in 1995 and through one sextant of RHIC in 1997. Much has been learned about the operation of the PS's. The last test of the ATR line will be in 1999 when the X-ARC PS and the switching magnet PS will be completely tested. The switching magnet PS was used as a DC PS for the 1997 run. In 1999 the PS will be required to reverse the current through the magnet so as to bend the beam down the Y-ARC and then down the X-ARC.
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